Protective immunity to Listeria monocytogenes elicited by immunization with heat-killed Listeria and IL-12. Potential mechanism of IL-12 adjuvanticity.
The results presented here demonstrate the striking potentiating effects of IL-12 when it is combined with listerial immunogens. Although HKLM alone does not elicit strong T-cell responses, the results presented here demonstrate that the combination of HKLM and IL-12 elicited vigorous Listeria-specific Th1-type T-cell responses when administered intraperitoneally. The intensity of these responses, as well as the cytokine profiles of the Listeria-specific peritoneal T cells and macrophages, was remarkably similar to that of Listeria-infected/immune mice. These studies also revealed that typically nonimmunogenic forms of soluble listerial antigen preparations (cLLO, SLP) and LLO peptide homologs (M. A. Miller et al., manuscript in preparation) elicited intense Listeria-specific T-cell responses when administered with IL-12. In conjunction with the generation of specific T-cell responses following injection of IL-12 in combination with either killed Listeria or soluble listerial antigen preparations, macrophages from these mice expressed upregulated quantities of class II MHC and produced increased amounts of IL-12 following restimulation in vitro. Protection studies established that the Listeria-specific T-cell responses elicited by the HKLM + IL-12 mixture conferred protective immunity of mice to a lethal dose of viable L. monocytogenes. Studies designed to investigate the regulation of IL-12 production by peritoneal macrophages revealed that activated macrophages are particularly sensitive to bacterial products. However, nonviable or replication-incompetent bacteria or bacterial products injected alone were unable to influence the ability of macrophages to produce IL-12. The ability of activated macrophages to respond to HKLM was dramatically upregulated upon addition of IFN-gamma and markedly downregulated in the presence of the Th2 cytokines, IL-4 and IL-10. In light of what is known about the ability of IL-12 to induce IFN-gamma production by NK cells and gamma delta T cells, these results suggest that the exogenous addition of IL-12 may help initiate a cytokine cascade which enables the immune system to interact productively with an antigen that is typically nonimmunogenic when administered alone. These findings demonstrate that IL-12 may prove to be a powerful and broadly useful adjuvant component of particulate and soluble antigen-based vaccines directed towards many types of intracellular pathogenic microorganisms. Studies aimed at determining the generality of these findings in other infectious disease models as well as experiments designed to further elucidate the mechanism(s) of IL-12 adjuvanticity are continuing.